Down-regulation of interleukin-2 production by CD4(+) T cells expressing TIM-3 through suppression of NFAT dephosphorylation and AP-1 transcription.
TIM-3 is expressed by TH1 cells and negatively regulates cytokine production by these cells. The aim of the present study was to explore the mechanisms by which IL-2 production is suppressed in TIM-3-expressing T cells. First, the activity of two transcription factors that bind to the IL-2 promoter was examined in Jurkat T cells expressing TIM-3. Both AP-1 and NFAT activity were reduced in TIM-3-expressing cells stimulated with a phorbol ester and a calcium ionophore. At the same time, expression of the AP-1 components, c-Fos and c-Jun, was induced to a lesser extent in stimulated human primary CD4(+) T cells expressing high levels of TIM-3 than in those expressing low levels of TIM-3. Furthermore, TIM-3-expression inhibited the stimulation-induced dephosphorylation and nuclear translocation of NFAT in Jurkat T cells and primary CD4(+) T cells. Finally, the cytoplasmic tail of TIM-3 was required for the suppression of IL-2 production and for AP-1 and NFAT activation. Taken together, these results suggest that IL-2 production by T cells may be downregulated by TIM-3-mediated signals, leading to suppression of NFAT dephosphorylation and AP-1 transcription.